first step leading to the reconstitution of the University of London as a teaching University. The Senate and the Convocation-since shorn of some of its privileges-were not unfriendly to the general idea of a teaching University; and the Senate was even prepared to accept college examinations for pass degrees.
It is of interest to note that the College to which the new scheme is to be applied is the College with which Huxley was connected as dean and professor, and that the policy adopted harmoriises with his general views. Huxley had a fine conception of the University which London ought to possess. In his evidence given before the Gresham Commission in 1892-a model for soundness of judgment and clearness of expression-:he severely condemned the attempt of University College and King's College to " corner " university education in London. As an alternative to the creation of a separate teaching university, he urged that the title and prestige of the University of London should be retained, and the University reorganised in such a manner as to secure uniformity and efficiency in all university work, with freedom and elasticity. "In short, unify without fettering." As to the conduct of university examinations, he urged the Commission to leave the question quite open. Degree-giving was a subsidiary matter, not an end in itself. While Huxley was in favour of trusting a college to organise and test the training of its students, he considered that some outside control was desirable, because every man has a " list," as they say at sea.
The working of this experiment in relating college teaching to university examinations will be watched with interest, and its success may produce important results throughout the Empire in the direction of greater variety and elasticity in all our educational arrangements. Let us hope, too, that it may tend to reduce the fervour of some of the worshippers of the examination-fetish. The internal results should be not less valuable. The Imperial College has not only closed a l:iarren controversy, but also in the process has been selected for a position of special privilege in the University. Noblesse oblige. The University, faced with many other difficult problems, is entitled to the full co-operation of all its affiliated colleges. Only last week the partial failure of the Bloomsbury site scheme was announced by the publication of some uninspired correspondence between the Treasury and the Principal Officer of the University. This partial failure is due to the Government's arranging for the transfer of King's College to Bloomsbury without taking the elementary precaution of ascertaining whether this great College wished to move. The problem of providing a home worthy of the University of the metropolis of the Empire still remains.
T I N recent years some of the lustre of what Disraeli in a flamboyant phrase described as "the brightest jewel of the British crown " has been dimmed by political happenings. In the less spectacular sphere of economic improvement it miglit be said that new facets continue to be added to the jewel. The most rabid of Swaraj fanatics must acknowledge that, if British rule has accomplished ·nothing else, it has, at least, given their country material benefits in fullest measure. Of these no better example can be found than the achievements of the small band of scientific workers who, during the last twenty years, have been applying scientific methods to Indian agriculture.
The most distinguished of these pioneers sets out the amazing story in the volume before us, and it is one calculated to excite the envy of his scientific colleagues all over the world. He presents a record, not only ,of scientific achievement, but also of an organisation under which the public support of science is not limited to the grudging provision of doles in aid of scientific research ; for in India we see in operation a system of government under which the supreme power, when satisfied that scientific work has been successful, straightway by administrative and legislative measures sets a seal on that work. One example will suffice. Mr. Howard and his colleagues establish that an improved cotton (that is, a plant yielding a better fibre and more of it) cannot be effectively introduced unless steps are taken to prevent cross-fertilisation with inferior varieties ; thereupon an Act is passed by the Legislature sanctioning the prohibition of the sowing (say in a district of 2ooo square miles) of any variety of cotton. other than that prescribed by expert plant breeders. But it must not be thought that peaceful penetration is not practised also. The poor rayat of India (whose life has been aptly described as "a longdrawn question between a crop and a crop ") is as fully alive to the value of good seed as his fox-hunting cousin in the shires ; witness such figures as these. The area under Pusa 4 and Pusa 12 (two of Mr. Howard's new wheats) in the United Provinces is now soo,ooo acres, and in the North-West Frontier Province 2oo,ooo acres.
the Panjab colonies a new wheat known as Panjab I I now occupies upwards of 75o,ooo acres. The achievements of the workers on cotton improvement are equally striking. In the Central Provinces the area In the case of rice (which in India occupies upwards of 8o million acres) some of the figures are equally astonishing, and the catalogue might be extended; many of the crops grown for fibre (such as jute) and for oil (such as linseed) have also yielded results to the scientific plant breeder.
The chief aim, however, of Mr. Howard's book is not to record economic results, many of which flowed from the application of scientific method rather than from original research. During the course of the work a number of problems requiring solution have been brought to light, and Mr . Howard has endeavoured to "set out these problems in simple language " with the view of securing the active co-operation of the public. (In other words, the days of .paternal government are passing and the burden which is laid upon scientific workers in democratically governed countries is fast descending upon India.)' The problems presented do not affect India alone. They affect the whole field of current knowledge regarding the soil and the plant. Workers in the sciences related to agriculture in all countries will find much food for thought in these pages.
The men who-as a result of Lord Curzon's enlightened policy-went out to India in 1904, found that their text-book knowledge was of little help ; nor was Voelckers' classic report (circa 189o) of much assistance ; for at that date the role of the leguminous plant in enriching the soil was unknown. Incidentally, it was familiar to the Indian rayat. The writer well remembers extracting, about that period, from a brown man in a loin-cloth a list of crops that enriched his soil-a catalogue, it proved, of some ten varieties of leguminous plants, ranging from the shrub-like Cajanus to the weed-like Lathyrus.
Fortunately, this early period almost coincided with the birth of the Cambridge school of genetics, which, the inspiration of Bateson and his disciples, has done so much to promote the economic welfare of agriculture. No better field than India for the exploitation of such master ideas as those of the " unit character" and "pure line " could have been found, and of these two tools (in contradistinction to what was experienced in more advanced countries) the latterthe pute line conception-has proved the more useful. As .Howard, however, so aptly points out, economic plants fall into two very distinct categories from the point of view of the practical outcome of scientific plant breeding. The isolation and economic introduction of pure lines of plants which are normally selffertilised-such as practically all the cereals-offers no difficulty; the production of a sufficiently diverse F 2 is the only problem. In the case of normally crossfertilised plants, however, such as cotton (or the Brassiere), the practical obstacles are serious. As NO. 2905, VOL. I 16] indicated above, this problem !Jas been partly solved in India by drastic legislation of a type to which the freeborn Western would probably never submit. If to free cross-fertilisation self-sterility be added (the clover is an example), the problem of seed production, both scientifically and practically, becomes one of extreme difficulty. As our author points out, " the creation of an improved variety of crop, by itself, is of no practical advantage to the country : it possesses only a potential value. The new variety must be welded into the rural economy before a real economic result can be achieved." It is perhaps one of the most striking features of the Indian achievements that the plant breeders there have studied intensively and successfully this of adapting their improvements to rural economics.
To return to the agricultural problems which confront the scientific workers in India : of these the most puzzling, perhaps, is provided by rice, an aquatic plant with no obvious access to added nitrogen. The produce of ro million acres of this crop has been exported from Burma annually for the last twenty years, and yet the soil shows no signs of diminishing fertility. The problematic source of nitrogen may be fixation by the algre which inhabit the swamps in which rice is grown. Then, as to the source of the oxygen needed by the roots of the plant, we seem to be equally in the dark. Other problems which have arisen may be briefly indicated-The relation between the economic behaviour of crops and their root development is still obscure. Many facts can be instanced to show that a close relation exists between the quality of a crop and the root development of the plant in varying soils ; and an equally important connexion appears to exist between root development and susceptibility to disease. The author believes that attacks of disease in economic plants simply indicate faulty cultural methods, a view that seems to find a parallel in some modem ideas as to disease in the human subject. He is identified with extreme views on the importance of soil aeration, but there can be no question that he presents a body of facts which strongly supports his theories on the subject. The whole question of the "gearing " (as he terms it) between the plant and the soil stands in need of thorough investigation in the light of newer knowledge. , The work of Howard, and, may we add, of his equally distinguished wife, may be taken as a model of what is required of research workers in the applied sciencesthe practice of pure scientific research coupled with the rare faculty of a steadfast outlook towards the ultimate econo.mic application of the results. These are qualities which should prove of great value in' the direction of the all-India cotton research station to which the author has recently been appointed.
A. B. B.
